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INTRODUCTION 


The  project  to  monitor  and  gather  baseline  data  on  the  surface  and  near-surface 
geothermal  activity  at  Coso  Hot  Springs  and  Devils  Kitchen,  the  major  thermal  sites  within  the 
historic  and  cultural  properties  of  the  Coso  Known  Geothermal  Resource  Area  (Coso  KGRA), 
was  initiated  in  1978  in  response  to  the  Naval  Weapons  Center  (NWC)  concerns  o\er  possible 
adverse  effects  on  this  geothermal  activity  by  the  development  of  the  Navy's  geothermal 
resource  within  this  KGRA  (Reference  1). 

This  report  presents  the  results  for  the  period  of  January  1984  through  September  1985  of 
the  continuing  baseline  data  collection  program  (References  2  and  3).  As  in  past  years,  nearly 
all  of  the  weekly  data  were  collected  by  E.  M.  Edwards,  and  data  on  the  spring  at  Devils 
Kitchen  was  provided  by  J.  Whelan.  The  process  of  data  posting  and  reduction  of  the 
tem[)erature  and  steam  flow  data  was  greatly  simplified  for  this  reporting  period  by  the 
develoimient  by  Chris  Hoskins  of  two  computer  programs  for  the  Geothermal  Division's 
Hewlett-Packard  system.  These  programs  allow  for  both  direct  data  entry  from  the  Barton 
recording  charts  and  subseciuent  simplified  proce.s.sing  of  that  data.  Use  of  these  programs  has 
enabled  us  to  considerabK'  reduce  the  effort  needed  to  accomplish  the  most  tedious  part  of  the 
entire  monitoring  program. 

Figure  1  is  a  map  of  the  Coso  Hof  S|)rings  area  and  shows  the  \arious  monitoring  sites 
referred  to  in  this  report.  The  letters  that  follow  the  site  descriptions  on  the  map  indicate  the 
monitoring  functions;  (a)  continiious  steam  flow,  (b)  periodic  steam  flow,  (c)  continuous  water 
level,  (cl)  periodic  water  lesel.  (e)  continuous  temperature,  (f)  ])eriodic  temperature,  (g) 
photographic  insestigation  of  water  level,  and  (h)  water  chemistrs  . 

In  this  report  the  indisidual  sites  will  be  described  only  if  the\'  entered  deselopment  since 
the  last  report  (Reference  3)  or  if  there  has  been  a  significant  change  to  the  site.  A  major 
improvement  was  made  at  each  of  the  flow  and  temperature  monitoring  sites,  in  that  battery- 
operated  7-da\'  electric  clocks  were  installed  on  all  of  the  Barton  recorders  to  replace  the  old 
wind-up  stsle  clocks.  This  eliminated  one  of  the  biggest  sources  of  problems;  clocks  that  run 
down  at  inojiertune  times,  freeze,  or  otherwise  render  themselves  inoperable.  Another  change 
made  at  each  site  was  to  re])lace  the  clip  that  held  the  chart  to  the  recorder  with  a  knurled 
nut.  which  holds  the  chart  much  more  firmly,  preventing  the  chart  from  becoming  stuck  and 
enabling  it  to  turn  with  the  clock. 
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FIGURE  1.  Map  of  (>>no  Mot  Springs  Area  Showing  Monitoring  Site  Lcnations. 
Adapted  from  U.S.(;.S.  Haiwee  lU'servoir  Quadrangle.  19.51.  1:48. 0(K). 


STEAM  FLOW  AND  STEAM  TEMPERATURE  MONITORING 


Steam  flow  and  temperature  are  measured  at  several  sites  in  the  Coso  Hot  Springs  area. 
Except  for  the  monitoring  station  at  the  corrosion  array  within  Devils  Kitchen,  all  of  the  sites 
are  located  along  the  Airport  Lake-Coso  Hot  Springs  fault.  The  conversion  factors  for  the  data 
gathered  at  each  site  are  as  follows:  Devils  Kitchen,  40.23;  Coso  Corrosion  Array,  1984,  120.0; 
Coso  Corrosion  Array,  1985,  82.99;  Two-Inch  Steam  Well,  15.7;  Eight-Inch  Steam  Well, 
20.56;  Schober’s  Resort,  0.5265. 
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DEVILS  KrrCIlEN  CORROSION  ARRAY 

A  tiiiiiilxT  ()1  I'hanm's  lia\c  oc-turn-d  at  this  site  since  tlic  last  reporting  pi-riod. 

1.  'I'lic  cornision  arra\  was  rcnio\«'d  in  1!)<SI.  'I'liis  was  dnin'  strictl\  as  a  cleanup  incasnre 
as  it  was  no  lonm'r  nccd<‘d  and  was  l>cc(llnin^  an  <'ycsorc,  'I'lic  arra\  was  dounstreani  ol  tlic 
steam  flow  rccordi-r,  and  its  alisi-nci-  liad  no  cllcct  on  the  monitorinu  station. 

2.  A  spriii}'  snriaet'd  in  n<‘\  ils  Kitchen  on  21  October  lf)K4,  located  sescral  \ards  uphill  of 
the  steam  collector  at  the  sti-am  flow  monitoring  site.  On  2K  Aiimist  the  sprint;  had  a 
temperature  of  1!).'3  E,  a  field  pH  of  1.75,  and  a  How  rate  ol  1.3  liters/minute  t;al/da\  ).  A 
water  sample  was  colleeted  and  the  analysis  is  t;iven  in  'I'ahle  1. 

In  the  (]o,so  system,  >;eothermal  waters  boil  at  depth  and  the  sapor  phase,  which  becomes 
enriched  in  CX).t,  H.-)S,  and  other  tjases,  mit;rates  inde])endi-ntly  toward  the  surface.  As  the 
steam  rises,  it  mixes  with  and  heats  near-siirfaee  cold  groundwater.  In  this  environment,  the 
oxidation  of  MoS  produces  the  low-chloride,  low-pll,  acid-sulfate  waters  seen  in  this  sprint;. 
These  acid-sulfate  waters  cause  a  trentendous  alteration  of  the  rock  through  which  it  passes,  as 
evideneed  by  an  X-ray  diffraction  analysis  of  some  fine-t;raincd  tt^’y  material  in  the  stream 
bed,  w'hich  showed  the  material  to  be  ahinite,  an  art;illic  clay. 

.3.  'File  water  flowint;  from  the  new  sprint;  precipitated  a  major  break  in  the  collection  of 
data  at  this,  our  most  reliable,  site.  'I'lie  colh-ctor  at  this  site  orit;iually  consisted  of  an  o|ien- 
bottom  55-t;allon  barrel  buried  in  stcamint;  ttru'iutl  anti  covered  w  ith  a  cement  cap.  The  barrel 
has  lont;  since  corroded  away.  Icavint;  tlic  barrel-shaped  cavity  aiijiarentlv  intact.  When  water 
from  the  sprint;  seeped,  then  flowed,  into  the  collector  cavity,  the  additional  steam  ])roduccd 
blew  out  the  downhill  side  of  the  collector,  resultini;  in  a  Iari;e  drop  in  steam  flow  to  the  meter. 

l  AIU.I  I.  Analysis  of  Spring  Water  at  Devils  Kitchen. 


Measurements  are  in  parts  per  million. 
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The  stream  was  diverted  and  the  collector  rehabilitated  and  put  back  in  full  operation  by 
November  1984.  The  collection  chamber  itself  is  identical  to  the  orininal,  but  the  cement  cap  is 
larger  and  more  resistant  to  undermining  and  blow-out. 

Condensate  has  been  a  problem  in  the  rebuilt  system  because  the  water  flow  from  the 
spring  has  continued  to  soak  into  the  ground  around  the  collector.  This  has  resulted  in 
inerea.sed  steam  production  and  a  wetter  .steam,  which  results  in  increased  condensate  at  the 
monitoring  site. 

Daily  steam  flows  at  Des  ils  Kitchen  for  the  re])orting  period  are  given  in  Appendix  Table 
A-1.  These  data  are  shown  graphically  in  Figure  2.  Yearly  mean  data  and  standard  deviations 
for  the  high  and  low  daily  steam  flows  at  Devils  Kitchen  are  given  in  Table  2. 
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TABl  I-  2.  Devils  Kitchen  Corrosion  Array  Statistical 
Flow  Data,  Pounds  per  Hour  (ppli). 


Year 


Mean,  high 
daily  I’low 

3.^4.8 

3.32.8 


Standard  deviation, 
hiiih  dailv  flow 


^4 


63.' 


Mean,  low 
dailv  riow 

34.V8 

304.‘) 


Standard  deviation, 
low  dailv  How 
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COSO  RESORT  CORROSION  ARRAY 

Daily  steam  flows  at  the  Coso  Resort  Corrosion  Array  for  the  reporting  period  are  given  in 
Appendix  Table  A-2.  These  data  are  shown  graphically  in  Figure  3.  Yearh-  mean  data  and 
standard  deviations  for  the  high  and  low  daily  steam  flows  at  this  site  are  given  in  Table  3. 
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I'KirUK  5.  ‘rwo-lnth  Steam  Well  Steam  'lem|M  ratlin  . 


lAIU.I,  4.  Two-Inch  Steam  Well  Statistical  Mow  Data. 
Pounds  per  Hour  (pph). 


V'ear 

Mean,  high 

Standard  deviation. 

Mean,  low 

Standard  deviation. 

daily  How 

high  daily  How 

dai'-.  flow 

low  daily  How 

1984 

140.3 

12.1 

122.0 

24.3 

1985" 

122.1 

15.9 

100.1 

33.0 

^January  ihrt>iii!h  ScpicmlHT. 

TABLli  5.  Two-Inch  Steam  W'ell  Statistical 

Temperature  Data,  °P. 

Year 

Mean,  high 

Standard  deviation. 

Mean,  low 

Standard  deviation. 

daily  temp. 

high  daily  temp. 

daily  temp. 

low  daily  temp. 

1984 

202.7 

8.1 

183.5 

10.4 

1985" 

195.2 

7.3 

176.1 

1  1.5 

"jiiUMiiry  lhroii};li  Si.'pleiiilKT. 
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EIGHT-INCH  "STOVE-PIPE"  WELL 

Daih'  steam  flows  at  the  Eijjht-Inch  Well  are  given  in  Appendix  Table  A-4  and  arc  shown 
graphically  in  Figure  6.  Yearly  mean  data  and  standard  deviations  for  the  high  and  low  daily 
steam  flows  at  the  Eight-Inch  Well  are  given  in  Table  6. 

This  site  has  continued  to  produce  erratic  data,  which  we  feel  arc  an  indication  of 
condensation  blockage  of  the  narrow  hoses  that  connect  the  flow  meter  to  the  wellhead.  In 
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l  ABLI  (i.  l  ight-liK'h  Well  Statistical  Steam  I  low  Data. 
Pounds  per  Hour  (ppli). 
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March  1985  the  hoses  were  replaced  with  larjjer,  1 /2-inch  diameter  hoses.  The  data  showed 
immediate  improvement,  but  condensation  was  still  a  problem.  A  condensinji  reservoir  was 
added  to  the  system  in  April  1985,  which  resulted  in  the  best  data  e\er  nathered  from  this  site 
(Figure  6).  We  beliexe  that  the  site  may  be  further  improved  b\  a  reworking  of  the  wellhead 
and  removal  of  the  "smoke.stack"  outlet.  The  installation  of  a  90-degree  pipe  at  the  .steam  site 
at  Schober’s  Resort  resulted  in  much  more  consistent  data  from  that  site,  and  we  believe  the 
same  configuration  may  be  of  benefit  at  the  Eight-Inch  Steam  VV'ell. 

SCHOBER’S  RESORT 

Appendix  Tables  A-5,  B-2,  and  B-3  give  the  daily  steam  flow,  steam  temperature,  and 
ambient  temperature  data,  respectively,  for  the  Schober's  Resort  site.  The  steam  flow  and 
temperature  data  are  shown  graphically  in  Figures  7  and  8.  YearK-  mean  data  and  standard 
deviations  are  given  for  the  high  and  low  daily  steam  flows  (Table  7),  and  for  the  high  and 
low  daily  steam  temperatures  (Table  8).  Fluctuation  and  range  in  the  daily  ambient 
temperature  in  the  Coso  Hot  Springs  area  is  shown  graphically  as  the  ambient  temperature  at 
Schober's  Resort  in  Figure  9. 
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COSO  MUD  POT  PHOTOCRAPHIC  INVESTIGATION 


A  weekly  photographic  investigation  was  initiated  in  January  1978  to  document  the 
fluctuation  in  fluid  levels  in  several  of  the  more  prominent  mud  pots  at  Co.so.  This  project  will 
continue  into  the  production  and  power-generation  stages  of  the  geothermal  development. 

Figures  10  through  30  illustrate  the  seasonal  variations  in  the  fluid  levels  of  four  of  the 
Coso  mud  pots  and  pools.  The  largest  pool  is  the  south  pool,  which  is  located  inside  a  circular 
excavation  along  the  Airport  Lake-Co.sn  Hot  Springs  fault  scarp,  approximately  1000  feet  south 
of  the  main  resort  area.  The  other  three  mud  pots  included  in  the  photographic  series  are 
located  in  the  fenced  compound  adjacent  to  and  south  of  the  main  Coso  Resort  building.  A 
complete  weekly  photographic  series  is  maintained  bv  the  Geothermal  Utilization  Division. 
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WATER  LEVEL  MONITORING 


Water  levels  are  monitored  in  three  wells  and  three  pools  in  the  Coso  Hot  Spriiifjs  area. 
Three  sites,  Coso  Wells  1  and  4P-1  and  the  south  pool,  ha\e  float-actisated,  eontiniioiis  water- 
level  recorders,  whereas  the  other  sites  are  measured  intermittentlv  and  manually. 


WATER  W  ELLS 

Figures  31  and  32  are  plots  of  the  water  le\el  data  from  Coso  W'ells  1  and  4P-1  in  1984 
and  198.5.  respectisels .  The  continuous  data  from  Coso  Well  1  continue  to  be  erratic;  the 
readings  must  be  verified  hv'  weekly  manual  measurements. 
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I'KIl'HK  .32.  Water  L<\els  of  (.'iimi  Ohsirx alien  Wells,  (jise  Well  I  and  Il’  l. 
Threinili  Se|itenit'er 


A  third  well,  Coso  V\'ell  2,  is  a  water  supply  well,  drilled  and  used  by  California  Enerjty 
Corp.  during  geothermal  exploration  and  development  in  the  Coso  KCRA.  Table  9  lists  the 
manual  water-level  readings  for  Coso  Well  2. 


POND  LEVELS 


Fluid  le\el  monitoring  of  the  mud  pots  and  pools  was  initiated  in  the  last  quarter  of  1979 
and  includes  two  of  the  sites  in  the  weekly  photographic  series.  These  are  the  red  and  grey  pool 
and  the  south  pool.  A  third  site  is  a  roeked-in  cistern  30  feet  south  of  the  red  and  grey  pool. 
The  cistern  filled  with  sand  during  a  heavy  rain  in  August  1984  anil  now  has  measurable  w  ater 
only  when  levels  are  very  high. 


In  previous  years  the  |)ond  levels  havi'  been  relereneeil  to  a  eemeui  slab  (the  top  ol  the 
cistern)  in  the  resort  area  and  were,  therefore,  only  relative  measurements.  In  Marti)  l!)So  the 

levels  were  resurveved  and  relereneeil  to  I'StiS  benehmark  30.33 _ 1!)0.3 _ 13H,  in  the  Coso  area. 

Tables  10  and  11,  giving  the  elevation  data  lor  the  Coso  ])ools  lor  1084  and  part  ol  198.3. 
reflect  this  change. 
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TABLH  10.  (Contd.) 


te 


Ambient 
temperature,  °F 


Pool 

designation 


Elevation,  ft 


76 


82 


88 


90 


96 


87 


88 


83 


82 


82 


3611.88 
Dry 
Dry 

3612.09 

3605.21 

Dry 

3611.67 

3605.26 

Dry 

361 1.50 
3605.21 
Dry 

3611.17 

3605.09 

Dry 

3610.88 
Dry 
Dry 

3610.59 

3605.42 

3605.41 

3609.96 

3605.34 

Dry 

3609,92 

Dry 

Dry 

3609.84 

Dry 

Dry 


95 


3610.50 

Dry 

Dry 
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TABLE  12.  Summary  of  Water  Level,  in  Feet,  at  South  Pool, 
January  1980  through  September  1985. 


Water  level  referenced  to  the  top  of  the  cistern. 


Year 

High 

Low 

Mean 

Standard 

deviation 

1980“ 

96.3 

91.3 

93.8 

1.8 

1981“ 

95.7 

90.9 

93.4 

1.4 

1982“ 

95.8 

92.7 

94.5 

1.0 

1983“ 

97.4 

93.9 

95.5 

1.1 

1984 

96.0 

91.4 

94.2 

1.1 

1985* 

96.0 

92.1 

94.3 

1.4 

^Source:  Naval  Weapons  Center,  Coso  Monitoring  Program.  January  1981  Through 
December  1983.  by  Steven  C.  Bjornstad  and  C.  R.  Rodgers.  China  Lake.  Calif.,  NWC, 
September  1984.  208  pp.  (NWC  TP  6558,  publication  UNCLASSIl  lKD.) 

^January  through  September. 


EVAPORATION  STUDY 


An  evaporation  study  at  the  south  pool  was  conducted  during  this  reporting  period  to 
establish  the  water  evaporation  rate  (along  with  the  seasonal  variations  in  that  rate)  at  the 
pool,  so  that  this  information  could  be  used  as  an  indication  of  the  evaporation  rate  over  the 
entire  hot  springs  area.  The  evaporation  rate,  when  compared  to  the  anticipated  recharge  rate 
for  the  area,  may  indicate  whether  or  not  recharge  is  a  factor  of  primary  importance  in  the 
maintenance  of  the  surface  water  levels.  If  it  is  not,  then  the  water  level  is  probably  primarily 
a  function  of  ambient  temperature  and  humidity,  that  is,  condensation  and  evaporation.  (The 
recharge  rate  is  based  on  the  rainfall  and  the  percentage  of  the  rainfall  that  is  thought  to 
actually  reach  the  water  table.) 

The  study  consisted  of:  (1)  surveying  the  pond  outline  with  a  brunton  and  tape,  and  (2) 
surveying  the  temperature  of  the  pond  about  a  foot  below  the  surface.  We  used  the  portable 
temperature-logging  gear  normally  used  for  observation-well  logging  in  order  to  find  a  mean 
temperature  site  and  the  hot  spots  in  the  pond.  A  stainless  steel  evaporation  pan  was  then 
floated  over  the  mean  temperature  site  for  at  least  1  week.  During  this  time  the  water  level  in 
the  pan  was  monitored  and  recorded  and  water  was  added  as  needed. 

The  evaporation  pan  used  is  24  inches  in  diameter  with  a  12-inch-high  wall,  and  a  6-inch- 
deep  cone  on  the  bottom  with  about  a  2- pound  layer  of  lead  for  stability.  A  row  of  pins  are 
welded  to  the  entire  height  of  the  inner  wall  of  the  pan  at  1 /4-inch  intervals  so  that  the  water 
level  in  the  pan  can  be  read  directly. 

Three  evaporation  tests  were  run.  The  pond  outline  was  surveyed  each  time,  although  the 
temperature  grid  was  only  run  twice  to  confirm  the  location  of  the  mean  temperature  site. 
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RAINFALL  AT  COSO  RESORT  AND  ROSE  V  ALLEY 


Rainfall  in  the  Coso  Hot  Springs  suhbasin  is  monitored  at  fi\e  sites  as  shown  in  Figure  36. 
Instrumentation  at  each  site  includes  both  battery-operated  digital  readout  jjauftes  and 
manually  read  funnel 

Data  collected  from  the  C^oso  stations  are  presented  in  Tables  14  and  1.5.  Daily  averages 
and  cumulatise  totals  for  rainfall  in  Rose  V'alley  to  the  \sest  are  given  in  Tables  16  and  17. 
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l  ABl.l  17.  Rose  Valley  Cimuilative  Rainlall. 
•lamtary  lhroiit;h  September  1985. 


lllipses  (...)  indicate  no  data. 
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Date 
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0.09 
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0. 1 5 
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0.02 

1.68 
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0.03 
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0.04 

1.72 

1-27 

Trace 

9- 1 9 

0.05 

1.77 

■>_  *> 
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:-."s 
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0.33 
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0.5  2 
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0.05 

0.90 

(<-3 

0.02 

0.92 

■’-19 
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1.46 

WATER  ANALYSIS  OF  COSO  RESORT  AREA  WELLS 


VN'ater  sampling  of  the  four  Coso  observation  wells  (Coso  Well  1.  4P-1,  4K-1,  and  Coso 
\\'ell  2)  that  are  being  monitored  for  chemical  composition  was  conducted  on  5  April  1984. 
Table  IS  shows  the  chemical  analysis  for  each  well;  the  analyses  were  performed  by  BC 
Laboratories.  Inc.,  Bakersfield.  Calif. 


TE.MPERATURE  LOCS  OF  COSO  RESORT  AREA  WELLS 


Temjierature  logs  of  (a)so  Well  I.  4P-1,  and  4K-1  are  shown  in  Figure  37.  The  logs  were 
obtained  on  6  .■\pril  1984  using  (ieotluTinal  I'tilization  Disision  e(piipment  manufacturi'd  by 
f'tn iro-Labs.  Inc.,  (ilendale.  (.'alif. 
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T.ABl.l  I'S.  Wjli.r  Analyses.  Cdso  Oliservaiion  Wells. 


Measurements  are  in  parts  per  million. 


Constituent 

Coso  Well  1 

Well  4P-I 

Well  4K-I 

(  oso  Well  2 

Calcium 

45.0 

3.2 

7.1 

28.0 

Maunesiiim 

4.6 

0.55 

0.15 

0.01 

Sod  ill  11 

1490.0 

26.0 

3.4 

3100.0 

Potassium 

i:.vo 

12.0 

6.9 

400.0 

Hydroxide 

0.0 

0.0 

0.0 

0.0 

('arbonate 

0.0 

0.0 

0.0 

32.4 

Bicarbonate 

218.0 

74.5 

15.6 

140.0 

Chloride 

2372.0 

1.8 

15.6 

5062.0 

Sulfate 

60.0 

24.0 

98.0 

135.0 

Nitrate 

1.8 

<0.4 

<0.4 

A  A 

I'luoride 

3.5 

0.48 

0.54 

5.6 

Iron 

0.26 

0.24 

2.0 

0.12 

Manganese 

1.1 

0.02 

0.10 

0.03 

Arsenic 

2.5 

<0.01 

<0.01 

<0.01 

Copper 

0.01 

<0.01 

<0.0 1 

<0.01 

Zinc  1 

0.07 

<0.01 

0.03 

0. 1  5 

Total  dissolved 

4490.0 

286.0 

239.0 

9P(,.0 

solids 

Mercury 

0.0260 

0.0002 

<0.0002 

<0.0002 

Nitrite 

<0.01 

<0.01 

<0.01 

<0.01 

Lithium 

10.5 

0.01 

<0.01 

25.0 

Silica 

1  10.0 

14.0 

70.0 

200.0 

Aluminum 

<0.1 

<0.1 

<0.1 

<0.1 

Boron 

56.0 

0.05 

0.14 

70.0 

Phosphate 

2.9 

0.4 

<0.1 

1.0 

Bromide 

4.5 

<0.1 

<0.1 

1 .0 

Ammonium 

<0.2 

2.4 

3.2 

0.3 

1- lectrical 

8000.0 

1 94.0 

270.0 

16000.0 

conductivity. 

K  X  1  n6 

pH  value 

7.8 

7.7 

6.3 

8.2 
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TEMPERATURE 
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SUMMARY 


Generally,  we  believe  that  the  monitoring  program  is  continuing  well  with  relatively  few 
problems.  The  situation  at  Devils  Kitchen  was  one  of  mixed  blessings.  Although  the  steam 
monitoring  site  was  down  for  a  period  of  time  because  of  the  water  damage,  the  development 
of  the  new  spring  has  given  us  some  new,  valuable  information. 

Most  of  the  other  steam  monitoring  sites  are  giving  us  good  information.  The  quality  of 
data  from  the  Eight-Inch  Well  site  has  improved  substantially  and  could  probably  be  further 
improved  with  the  piping  change  we  have  outlined. 

The  evaporation  rate  at  the  south  pool,  when  compared  to  the  anticipated  recharge  rate 
for  the  area,  many  indicate  whether  or  not  recharge  is  a  factor  of  primary  importance  in  the 
maintenance  of  the  surface  water  levels. 
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DAILY  STEAM  FLOW  DATA 
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I  AlUJi  A-l.  IJcvils  Kitclicn  Site  Steam  !  low  Data.  Llnlaetored. 


I  he  eoiiversion  factor  tor  tliis  table  is  40.23. 
l-.llipses  (...)  indicate  no  data. 
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l  ABl-h  A- 1 

.  K'ontil.l 

10X5 

10X5 

(jrapli 

tinils 

Date 

( Irapli 

units 

lligli 

I  <HV 

lli;ah 

Low 

70 

77 

4-1 

XX 

XO 

7X 

70 

4-: 

XX 

Xo 

XX 

77 

4-3 

xo 

xo 

4-4 

X7 

X5 

Of) 

XO 

4-5 

X~ 

X4 

ox 

xo 

o: 

X7 

4-0 

XX 

X4 

04 

XX 

4-7 

XX 

X4 

00 

XI 

4-X 

X7  j 

X5 

4-0 

xo  : 

X5 

03 

xo 

4-10 

XX 

X4 

04 

01 

00 

0., 

4-1  1 

X(> 

X3 

07 

^  XX 

4-i: 

XX 

X2 

o: 

X7 

4-13 

:  01 

■55 

4-14 

1  03 

X4 

4-15 

:  xo 

X4 

07 

xo 

07 

0| 

4-10 

j  XX 

j  X4 

OX 

01 

4-17 

!  X7 

X4 

4- IX 

i  00 

X3 

4-10 

i  ‘>5 

X4 

4-20 

j  XO 

X5 

4X 

i: 

05 

4: 

4-21 

;  ‘*5 

X4 

ox 

05 

4-22 

0(, 

X4 

cS5 

1  4-23 

00 

S5 

1  4-24 

100 

XX 

05 

X' 

4-25 

02 

XX 

o: 

X5 

1 

xo 

X4 

4-2o 

i  0() 

X4 

100 

X5 

4-2~ 

1 

1 

X5 

03 

XX 

4-2X 

100 

x^ 

4-20 

1  xo 

XI 

XO 

X(1 

4-30 

1 

j 

x: 

sx 

X" 

1 

X' 

Xo 

5-1 

1  03 

x: 

xo 

S5 

5-3 

00 

x2 

X() 

X5 

00 

x: 

X" 

X4 

5-4 

xo 

x: 

5-5 

XX 

s  2 
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TABLl:  A-2.  (C'ontcl.) 


I9S4 


(Iraph  units 

I);itc 

lliitli 

l.uw 

4-^> 

60 

85 

4-7 

86 

83 

4-8 

60 

84 

4-‘) 

88 

83 

4-10 

63 

84 

4-1  1 

61 

85 

4-1 : 

6  1 

85 

4-13 

61 

85 

4-14 

63 

85 

4-15 

62 

86 

4-10 

63 

88 

4-17 

63 

88 

4-18 

62 

87 

4-l‘) 

60 

87 

4-20 

87 

82 

4-21 

88 

82 

4-22 

60 

84 

4-23 

64 

85 

4-24 

6(, 

86 

4-25 

60 

87 

4-26 

61 

86 

4-27 

87 

85 

4-28 

62 

4-26 

60 

1  84 

4-30 

62 

85 

5-1 

62 

86 

5-2 

63 

87 

5-3 

65 

87 

5-4 

66 

60 

5-5 

65 

86 

5-6 

63 

88 

S-7 

60 

87 

5-8 

62 

S(> 

5-6 

6(, 

86 

5-10 

6(1 

61 

nV^  i".  «*- 


--.  j".  -•.  <.  •*. 


NWC:  TI*  (j6!)3 


NWC  Tl> 


NWC  TP  6693 


NWC  TF  6693 


TABLI.  A-4.  I'iglit-lnch  Well  Sleam  l  losv  Data.  Unlaeloivd 


The  conversion  lactor  lor  this  talile  is  20. .^6. 
IMIipses  (...)  indicate  no  data. 


1-16 

1-17 

l-IX 

1- 19 
1-20 

through 

2- 21 


1984 

Ciiaph  units 


69 

.S4 

69 

53 

69 

52 

73 

60 

73 

54 

7? 

58 

80 

68 

86 

72 

89 

77 

91 

78 

91 

76 

92 

8.^^ 

96 

84 

100 

93 

100 

92 

1984 

Ciiaph 

units 

High 

l.t 

3-1 

60 

T 

3-2 

58 

T 

3-3 

60 

4 

3-4 

65 

4 

3-5 

62 

1 

3-6 

50 

1 

3-7 

(>0 

2 

3-8 

62 

3 

3-9 

62 

3 

3-10 

61 

3 

3-1  1 

63 

4 

3-12 

62 

3-13 

69 

3 

3-14 

66 

4 

3- 1 

65 

5 

3-16 

(>4 

4 

3-17 

5N 

3-18 

5  ^ 

3-19 

(i6 

4 

3-20 

'1 

■4 

t 

3-21 

■> 

5 

3-22 

~6 

■4 

3-23 

61 

1 

3-24 

66 

3-25 

74 

•4 

3-2n 

-3 

( 

3-27 

69 

- 

3-28 

58 

3-29 

"’0 

3-30 

'4 

3-3  1 

~0 

•'S 
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TABLl-  A-4.  ((’ontd.) 


1984 

1 985 

- 1 

Ciraph  units 

Graph 

units 

Date 

UJIC 

High 

Low 

High 

Low 

8-21 

4 

4 

3-16 

83 

74 

8-22 

5 

5 

3-17 

84 

73 

8-23 

7 

7 

3-18 

86 

76 

8-24 

3-19 

76 

66 

8-25 

3-20 

80 

65 

8-26 

3-21 

83 

62 

8-27 

36 

6 

3-22 

77 

59 

8-28 

48 

5 

3-23 

77 

59 

8-29 

6 

3-24 

87 

42 

8-30 

5 

3-25 

87 

42 

8-31 

8 

3-26 

82 

32 

9-1 

9 

3-27 

72 

49 

9-2 

8 

3-28 

9-3 

7 

through 

9-4 

60 

5 

4-28 

9-5 

4-29 

63 

53 

til  rough 

4-30 

66 

52 

1  2-3 1 

1985 

5-1 

63 

51 

- 1 

— 

5-2 

62 

48 

l-I 

5-3 

79 

51 

tliroimh 

5-4 

65 

50 

2-28 

.  .  . 

5-5 

66 

51 

3-1 

7  *> 

30 

5-6 

65 

52 

3-2 

-7  T 

5-7 

67 

52 

3-3 

78 

35 

5-8 

65 

53 

3-4 

82 

51 

5-9 

62 

52 

3-5 

8~ 

77 

5-10 

81 

46 

3-6 

85 

78 

5-1  1 

3-7 

83 

71 

5-12 

3-8 

79 

71 

5-13 

3-9 

85 

76 

5-14 

3-10 

87 

80 

5-15 

3-1  1 

89 

81 

5-16 

3-12 

85 

79 

5-17 

3- 1 3 

85 

78 

5-18 

3-14 

88 

79 

5-19 

3-15 

8"’ 

78 

5-20 

100 

54 
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TABLI-  A-4.  ((’onlil.) 


1985 

1 985 

Date 

(Irapl)  units 

Date 

(iraph 

units 

High 

Low 

High 

low 

5-:i 

99 

40 

6-26 

91 

66 

5-22 

93 

64 

6-27 

93 

67 

5-23 

95 

67 

6-28 

96 

71 

5-24 

91 

72 

6-29 

94 

72 

5-25 

95 

75 

6-30 

92 

62 

5-26 

97 

73 

7-1 

93 

64 

5-27 

95 

68 

7-2 

95 

67 

5-28 

98 

59 

7-3 

96 

66 

5-29 

96 

81 

7-4 

96 

63 

5-30 

97 

68 

7-5 

96 

67 

5-31 

100 

72 

7-6 

98 

5  5 

6-1 

97 

69 

7-7 

94 

68 

6-2 

100 

77 

7-8 

93 

60 

6-3 

95 

76 

7-9 

95 

59 

6-4 

96 

73 

7-10 

93 

64 

6-5 

96 

80 

7-1  1 

94 

55 

6-6 

91 

74 

7-12 

99 

70 

6-7 

94 

76 

7-13 

99 

68 

6-8 

99 

87 

7-14 

95 

68 

6-9 

97 

80 

7-15 

96 

65 

6-10 

94 

62 

7-16 

94 

73 

6-1  1 

94 

70 

7-17 

99 

70 

6-12 

98 

74 

7-18 

92 

58 

6-13 

100 

75 

7-19 

92 

63 

6-14 

98 

74 

7-20 

99 

64 

6-15 

95 

73 

7-21 

99 

65 

6-16 

97 

71 

7-22 

90 

61 

6-17 

93 

63 

7-23 

97 

62 

6-18 

97 

78 

7-24 

97 

56 

6-19 

97 

83 

7-25 

93 

56 

6-20 

99 

75 

7-26 

95 

49 

6-21 

96 

72 

7-27 

95 

57 

6-22 

93 

72 

7-28 

98 

61 

6-23 

96 

76 

7-29 

87 

64 

6-24 

100 

75 

7-30 

92 

61 

6-25 

92 

71 

7-31 

‘>3 

62 

95 
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TABLH  A-5.  (Contd.) 
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TABLP  A-5.  (Coiitd.) 


1 985 

1985 

Date 

Graph 

units 

Date 

Graph 

units 

High 

Low 

High 

Low 

1-29 

91 

87 

3-6 

86 

75 

1-30 

90 

86 

3-7 

83 

79 

1-31 

92 

88 

3-8 

82 

76 

3-9 

84 

77 

2-1 

95 

87 

3-10 

85 

81 

91 

90 

2-3 

91 

89 

3-1  1 

86 

80 

2-4 

89 

85 

3-12 

88 

88 

2-5 

88 

85 

3-13 

86 

81 

3-14 

86 

81 

2-6 

86 

84 

3-15 

87 

83 

2-7 

87 

83 

2-8 

90 

86 

3-16 

86 

83 

2-9 

90 

86 

3-17 

85 

79 

81 

79 

3-18 

87 

79 

3-19 

87 

83 

2-1  1 

8.1 

81 

3-20 

88 

80 

2-12 

87 

83 

2-13 

84 

82 

3-21 

87 

84 

2-14 

85 

82 

3-22 

85 

80 

2-15 

90 

85 

3-23 

87 

81 

3-24 

92 

84 

2-16 

90 

88 

3-25 

91 

87 

2-17 

88 

86 

2-18 

87 

84 

3-26 

91 

79 

2-19 

93 

89 

3-27 

89 

85 

2-20 

94 

85 

3-28 

89 

81 

3-29 

81 

76 

2-21 

88 

82 

3-30 

82 

76 

87 

83 

3-3  1 

84 

79 

2-23 

84 

81 

2-24 

88 

83 

4-1 

86 

82 

2-25 

88 

86 

4-2 

89 

82 

4-3 

92 

87 

2-26 

89 

85 

4-4 

90 

85 

2-27 

88 

84 

4-5 

89 

84 

2-28 

85 

82 

4-6 

88 

85 

3-1 

87 

82 

4-7 

88 

84 

3-2 

89 

83 

4-8 

85 

3-3 

83 

78 

4-9 

91 

86 

3-4 

87 

76 

4-10 

91 

86 

3-5 

86 

77 

[  102 

i 
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1984 
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l  ABLI  B-1.  (Contd.) 


19X4 


Temperature. 


I‘)S4 


Temperature.  “T 


I 


Date 

i  1  i.uh 

Low 

7-26 

203 

176 

7-27 

202 

176 

7-28 

202 

180 

7-29 

203 

193 

7-30 

202 

175 

7-31 

201 

172 

8-1 

202 

182 

8-2 

203 

183 

8-3 

204 

186 

S-4 

204 

179 

S-5 

203 

179 

X-6 

203 

190 

S-7 

203 

195 

S-S 

204 

187 

8-9 

200 

179 

8-10 

201 

181 

8-1  1 

200 

186 

8-12 

202 

184 

8-13 

203 

182 

8-14 

200 

175 

S- 1  5 

200 

186 

S- 1 6 

201 

194 

8-17 

S-IS 

8-19 

8-20 

196 

183 

8-21 

19~ 

1-6 

8-22 

198 

|7X 

8-23 

1  99 

179 

8-24 

198 

173 

8-25 

199 

174 

x-:6 

W  I- 


199 

190 

200 

191 

200 

179 

201 

192 

201 

175 

189 

163 

Date 


9-1 

9-2 

9-.^ 

9-4 

9-.S 

9-6 

9-7 

9-X 

9-9 

9-10 

9-1  1 
9-i: 
9-1.^ 
9-14 
9-l.S 

9- 1 6 
9-17 
9- IS 
9- 1  <) 
9-:o 

9-:i 

9-:: 

9-:.^ 

9-24 

9-2.^ 

9-26 

9-2"’ 

9-2S 

9-29 

9- .^0 

10- 1 
10-2 
10-.^ 
10-4 
1 0-.> 


liiiih 


195 

19.5 
207 

196 
201 

1S9 

1S9 

199 

200 
1S6 

IS.^ 

197 

195 
199 
19.^ 

199 
201 

196 
201 
ISS 

1S5 

15.5 

154 
1S9 
19S 

197 
1  99 

200 
200 

155 

150 

151 


Low 


160 

1S4 

186 

1S3 

181 

175 

178 

183 
181 
171 

170 
175 
ISl 
181 
178 

175 
1 68 
165 
163 

171 

173 

171 

168 

167 

170 

1S3 

187 

184 
17:' 
169 

156 

159 


111 
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TABLI  B-l.  (Conttl.) 


Tempo  rature. 


Temiierature. 


3-20 

197 

3-21 

181 

3-22 

195 

3-23 

198 

3-24 

196 

3-25 

185 

3-26 

175 

3-27 

172 

3-28 

179 

3-29  , 

188 

3-30 

197 

3-3 1 

195 

4-1 

199 

4-2 

199 

4-3 

190 

4-4 

188 

4-5 

199 
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TABLE  B-1.  (Contd.) 


985 


Temperature, 


Date 


o,. 


8-26 

8-27 

8-28 

8-29 

8-30 

8-31 


Migli 


1^8 

199 

191 

199 

199 

201 


low 


178 
182 

179 
181 
174 
174 


9-1 

9-2 

9-3 

9-4 

9-5 


192 

185 

184 

189 

194 


169 

167 

182 

162 

165 


9-6 

9-7 

9-8 

9-9 

9-10 


195 

194 

197 

213 

210 


170 

171 
164 
168 
201 


'-1  1 
9-12 
9-13 
9-14 
9-15 


211 

186 

198 

213 

215 


183 

178 

179 
187 
197 
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TABLi;  B-2.  (Contd.) 


1985 

1985 

Temperature,  °F 

Temperature. 

Date 

High 

Low 

High 

Low 

3-3 

100 

4-0 

100 

100 

3-4 

194 

4-7 

200 

100 

3-5 

195 

192 

4-8 

198 

100 

3-6 

195 

193 

4-9 

198 

100 

3-7 

195 

192 

4-10 

199 

100 

3-8 

196 

193 

4-1  1 

198 

100 

3-9 

198 

195 

4-12 

199 

100 

3-10 

197 

195 

4-13 

190 

100 

3-1  1 

197 

194 

4-14 

108 

108 

3-12 

197 

194 

4-15 

198 

105 

3-13 

198 

192 

4-10 

197 

105 

3-14 

198 

194 

4-17 

197 

105 

3-15 

196 

193 

4-18 

198 

105 

3-16 

197 

193 

4-19 

197 

104 

3-17 

199 

195 

4-20 

197 

195 

3-18 

197 

193 

4-21 

19- 

100 

3-19 

195 

193 

4-22 

199 

193 

197 

190 

4-23 

198 

190 

3-21 

197 

190 

4-24 

198 

195 

3-22 

198 

190 

4-25 

190 

190 

3-23 

197 

190 

4-20 

190 

101 

3-24 

198 

194 

4-2o 

3-25 

195 

194 

4-27 

107 

1  03 

3-26 

196 

194 

4-28 

|08 

195 

3-27 

195 

190 

4-29 

108 

105 

4-30 

10- 

105 

3-28 

190 

104 

3-29 

195 

102 

5-1 

|08 

10(, 

3-30 

197 

195 

5-2 

108 

lOo 

3-3  1 

198 

195 

5-3 

108 

100 

5-4 

10- 

L)5 

4-1 

|‘)0 

107 

5-5 

108 

1  o~ 

4-2 

100 

100 

4-3 

19X 

100 

5-0 

108 

10(1 

4-4 

108 

100 

5-T 

108 

10(1 

4-5 

100 

|0o 

5-<S 

108 

10(1 

5-0 

10- 

1 0- 

5-10 

10- 

lOo 
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l  ABLI  B-3.  Schober's  Resort  Ambient  Temperature,  °l\ 


ITlipses  (...(  indicate  no  data. 


1984 

1984 

Date 

■im 

Date 

Temperature.  °l' 

high 

Low 

lli^h 

Low 

l-l 

3-1 

thronjih 

3-2 

1-31 

3-3 

3-4 

2-1 

91 

40 

3-5 

78 

46 

2-3 

97 

46 

3-6 

92 

32 

2-4 

96 

48 

3-7 

90 

43 

2-.S 

100 

40 

3-8 

98 

46 

3-9 

2-b 

100 

38 

3-10 

2-7 

95 

36 

2-8 

93 

36 

3-1  1 

2-9 

76 

48 

3-12 

2-10 

3-13 

42 

.3-14 

50 

2-1  1 

3-15 

41 

2-12 

89 

30 

2-13 

80 

38 

3-16 

2-14 

75 

40 

.3-17 

82 

53 

2-1.'^ 

85 

35 

3-18 

84 

40 

3-19 

2- lb 

3-20 

2-17 

70 

42 

2-18 

80 

28 

3-21 

2-19 

80 

41 

3-22 

2-20 

83 

31 

3-23 

.3-24 

2-21 

75 

37 

3-25 

72 

42 

2-23 

85 

30 

3-26 

2-24 

84 

36 

3-27 

76 

47 

2-25 

3-28 

73 

40 

3-29 

71 

41 

2-26 

3-30 

70 

43 

2-27 

3-3 1 

61 

38 

2-28 

90 

33 

2-29 

91 

37 
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1984 

1984 

Temperature,  °F 

Temperature.  °F 

Date 

Date 

High 

Low 

High 

Low 

4-1 

68 

5-6 

4-2 

70 

5-7 

4-3 

73 

41 

5-8 

.  .  . 

4-4 

74 

44 

5-9 

100 

55 

4-5 

70 

43 

5-10 

4-6 

70 

51 

5-11 

100 

65 

4-7 

79 

48 

5-12 

.  .  . 

4-8 

79 

48 

5-13 

100 

67 

4-9 

71 

45 

5-14 

83 

42 

5-15 

75 

43 

4-11 

76 

46 

5-16 

4-12 

81 

47 

5-17 

92 

51 

4-13 

86 

53 

5-18 

.  .  . 

4-14 

91 

50 

5-19 

»  .  . 

4-15 

91 

52 

5-20 

102 

66 

4-16 

5-21 

100 

68 

4-17 

•  •  • 

♦  ♦  . 

5-22 

103 

67 

4-18 

78 

42 

5-23 

105 

68 

4-19 

64 

45 

5-24 

5-25 

4-21 

5-26 

4  »  4 

4-22 

.  .  , 

.  .  ♦ 

5-27 

.  .  . 

4  4  4 

4-23 

•  •  • 

... 

5-28 

.  .  . 

.  .  4 

4-24 

... 

5-29 

.  4  4 

4-25 

53 

42 

5-30 

98 

72 

5-31 

4-26 

58 

39 

4-27 

53 

39 

6-1 

4-28 

71 

45 

6-2 

102 

66 

4-29 

77 

40 

6-3 

78 

50 

6-4 

6-5 

85 

56 

5-1 

•  •  . 

.  .  . 

5-2 

•  ♦  . 

6-6 

91 

61 

5-3 

93 

52 

6-7 

83 

51 

5-4 

•  •  • 

•  •  • 

6-8 

88 

60 

5-5 

.  »  • 

6-9 

92 

61 

6-10 

90 

61 
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TABLE  B-3.  (Contd.) 


1984 

Temperature,  °F 


1984 

Temperature. 


Date 


°F 


High 


Low 


High 


Low 


6-11 

6-12 


94 

95 

89 

90 
89 


56 

60 

59 

58 

69 


7-16 

7-17 

7-18 

7-19 

7-20 


90 

95 

86 

90 

93 


74 

67 

69 

66 

69 


6-16 

99 

68 

90 

71 

6-17 

103 

72 

85 

64 

6-18 

96 

66 

80 

64 

6-19 

93 

56 

7-24 

89 

62 

91 

53 

7-25 

97 

62 

6-21 

88 

52 

7-26 

98 

67 

6-22 

92 

52 

7-27 

91 

71 

6-23 

•  •  • 

7-28 

85 

64 

6-24 

89 

66 

7-29 

89 

62 

6-25 

7-30 

89 

69 

7-31 

92 

67 

6-26 

6-27 

101 

64 

8-1 

92 

63 

6-28 

8-2 

92 

60 

6-29 

8-3 

94 

60 

6-30 

«  •  • 

«  •  • 

8-4 

96 

63 

n  1 

8-5 

96 

60 

7^2 

8-6 

97 

61 

7-3 

8-7 

99 

65 

1-A 

105 

71 

8-8 

99 

67 

7-5 

106 

72 

8-9 

8-10 

7-6 

105 

71 

7-7 

101 

68 

8-1  1 

7-8 

100 

67 

8-12 

7-9 

85 

63 

8-13 

104 

56 

8-14 

8-15 

7-11 

99 

61 

7-12 

104 

67 

8-16 

7-13 

97 

80 

8-17 

7-14 

79 

67 

8-18 

7-15 

89 

66 

8-19 

8-20 
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TABLi;  B-3  (Contd.) 


1984 

1984 

Temperature.  °l' 

Tom  penit  lire, 

Date 

Date 

High 

Low 

High 

Low 

8-:i 

9-26 

90 

58 

8-22 

9-27 

92 

62 

8-23 

9-28 

93 

61 

8-24 

9-29 

93 

59 

8-25 

9-30 

90 

58 

8-26 

10-1 

71 

51 

8-27 

95 

79 

10-2 

76 

54 

8-28 

99 

71 

10-3 

8-29 

84 

70 

10-4 

102 

67 

10-5 

8-31 

97 

64 

10-6 

9-1 

94 

71 

10-7 

9-2 

96 

65 

10-8 

9-3 

99 

70 

10-9 

84 

56 

9-4 

10-10 

85 

54 

9-5 

10-1  1 

77 

56 

9-6 

10-12 

73 

47 

9-7 

10-13 

83 

53 

9-8 

10-14 

80 

65 

9-9 

10-15 

65 

48 

10-16 

65 

36 

9-1  1 

10-17 

9-12 

10-18 

9-13 

10-19 

9-14 

10-20 

71 

9-15 

10-21 

72 

9-16 

10-22 

67 

46 

9-17 

96 

82 

10-23 

9-18 

99 

74 

through 

9-19 

12-16 

9-20 

12-17 

44 

33 

9-21 

12-18 

36 

32 

»  .  . 

12-19 

40 

31 

9-23 

12-20 

44 

39 

9-24 

84 

83 

12-21 

45 

38 

9-25 

87 

63 

J 
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TABLE  B-3.  (Contd.) 


1985 

1985 

Date 

Temperature,  °F 

Date 

Temperature,  °F 

High 

Low 

High 

Low 

2-21 

73 

43 

3-26 

67 

31 

2-22 

80 

49 

3-27 

63 

50 

2-23 

85 

52 

3-28 

59 

52 

2-24 

95 

38 

3-29 

58 

41 

2-25 

98 

39 

3-30 

69 

41 

3-31 

83 

56 

2-26 

92 

43 

2-27 

95 

44 

4-1 

85 

58 

2-28 

88 

49 

4-2 

88 

52 

4-3 

89 

49 

3-1 

69 

42 

4-4 

89 

62 

3-2 

53 

36 

4-5 

88 

60 

3-3 

58 

37 

3-4 

65 

28 

4-6 

91 

54 

3-5 

55 

33 

4-7 

92 

56 

4-8 

90 

54 

3-6 

54 

27 

4-9 

90 

54 

3-7 

62 

33 

4-10 

90 

49 

3-8 

61 

33 

3-9 

72 

37 

4-11 

89 

49 

70 

48 

4-12 

92 

57 

4-13 

97 

61 

3-11 

62 

36 

4-14 

97 

57 

3-12 

66 

44 

4-15 

89 

65 

3-13 

69 

39 

3-14 

70 

49 

4-16 

80 

50 

3-15 

67 

55 

4-17 

71 

44 

4-18 

79 

45 

3-16 

68 

50 

4-19 

79 

45 

3-17 

72 

39 

4-20 

69 

44 

3-18 

71 

41 

3-19 

69 

32 

4-21 

73 

41 

78 

50 

4-22 

80 

46 

4-23 

88 

51 

3-21 

78 

47 

4-24 

84 

58 

3-22 

71 

39 

4-25 

72 

49 

3-23 

76 

43 

3-24 

84 

46 

4-26 

72 

47 

3-25 

71 

46 

4-27 

78 

54 
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